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INTRODUCTION 

Bronchial asthma is an episodic reversible 
inflammatory disorder of the obstructive airways 
disease, that is characterized by increased responsive- 
ness of the tracheobronchial tree to a multiplicity of 
stimuli. Asthma is manifested physiologically by a 
wide spread narrov;ing of the air passages (Bronchospasm) 
increased bronchial mucus secretions and bronchial 
oedema. The patient presents with paroxysms of dyspnoea, 
chest tightness, cough and wheezing. In severe attacks 
there is tachycardia, pulsus paradoxus and central 
cyanosis. That is often reversible either spontaneously 
or with treatment. The air flow obstruction causes 
mismatching of alveolar ventilation and perfusion and 
increases the work of breathing. It is thought that 
varied etiology factors viz, biochemical, immunological, 
infective, endocrinal and psychological play and 
important role in causing an attack of asthma. These 
factors may or may not interact to produce classical 
symptomatology of the disease process. 

The prevalence : and' incidence of asthma is observed 



that about 5-10 percent of children suffer from freguent 
wheezy episodes at some times in there childhood, the 
incidence Increases to 20 percent if children having less 


m 



than 6 attacks of wheesing are included. Also# it 
has been observed that about half of the children 
presenting with asthma are atopic and show minor 
immuno-def iciencies (Sims et al 1981) . Asthma 
could start at any age, although 80 to 90 percent 
of asthmatic patients have their first attack before 
the age of five years. Prior to puberty the sex 
incidence male ; female is 2 : 1, thereafter, the 
sex incidence is equal (Ellis 1983) . 

Asthma may be extrinsic or atopic and intrinsic 
or nonatopic in nature. In extrinsic asthma, there is 
a strong family history of allergic diathesis in the 
family. High eosinophil count, abnormal CAMP metabol- 
ism and selective synthesis of IgE. Intrinsic asthma 
is often precipitated by infection specially by respirat- 
ory syncytial virus (RSV) or parainfluenza virus in 
infants and rhlnovirus in patients who are more than 
two years of age . Recent studies show high IgE, atopic 
manifestation and eosinophilia in 10-30% cases of lower 
respiratory viral infections, indicating possible atopic 
component In these cases who subsequently develop asthma 
(Khatua et al 1987) . 
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Asthma in children is usually# but not always 
of allergic type which occurs before 2 years of age 
and is precipitated by pollens# foods# house dust# 
mites# fungi and animal danger. It may be preceded 
by eczema. It is due mainly to type-I hypersensitivity 
reaction. Type-I hypersensitivity reaction is antigen 
antibody dependent. The reaction is initiated by 
allergen exposure# 3 cell stimulation and production 
of igi!.. Then IgE binds with specific receptors# which 
are present on mast cell and basophil surfaces. On 
repeated challenge by specific antigen the second stage 
of reaction comes into play with binding of antigen to 
the surface bound IgE. 

The interaction between IgE and antigen provokes 
the release of mediators from granules inside the mast 
cells. This process known as degranulation# releases 
histamine# leukotrienes # eosinophil chemotactic factor 
of anaphylaxis (SCF~A) and prostaglandins that cause the 
symptoms of type-I hypersensitivity (Behrman and Vaughan 
1990 ) . 

In some cases of asthmatic patients# there is 
another mechanism which play a role to produce feype-1 
hypersensitivity like reaction. This involves IgG^ 
(Sub-class of IgG) . 
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Antibody mediating a complement form of type I 
reaction. According to Anderson (1984) non- immuno- 
logic mechanism also played a role in the pathogenesis 
of atopic disease named as anaphylactoid reaction 
(Hon Ig£ mediated alhaphylaxis like reaction) • 

In bronchial asthma# IgS level tends to be 
higher than normal (Johansson et al 1967# Berg 1969, 
Gleich 1970# Henderson 1971# Spitz 1972# Saha 1975# 
bin 1977# Srivastava 1982# Hinrbert 1982# Khatua 1987) • 

The term complement is applied to a system of 
factors occuring in normal serum that are activated 
characteristically by antigen antibody interaction and 
subsequently mediate a number of biologically signi- 
ficant consequences. Complement as it participates in 
immune-haemolysis comprises of components syinbol C is 
used to denote complement components. In the order of 
their entry into reaction process# the complement 
components are designated i.e. Cl# C2# C3# C4# C5, C6.. 
C9. In bronchial asthma some worker had shown decreased 
level of C3 and C4 (Halprin 1973# Kay 1974# Godfrey 1975# 
Delaney 1976# Arroya-^.ure 1976, Hutcheroft 1978# 
Srivastava 1982). Other have shown its levels increased 
(Beur 1980, Srivastava 1982). 


Among all the pulmonary function tests# spiro- 
metry# which records the volume of air into and out 
of lungs# is simple to measure. Measurement of the 
forced expiratory voliune in 1 second (FSV)#. forced 
vital capacity (FVC) and peak expiratory flow rate 
(PEFR) provide a fairly reliable indicator of the degree 
of the airflow obstruction in case of bronchial asthma, 
i'isthma severity can be judged by symptoms# medication 
requirements and objective measures of lung f unctiaa . 

Eosinophil leucocyte are significantly higher 
in bronchial asthma (Smith 1931, Lowell 1967# Orkankis 
1970, i/^iaklu 1974, Stickney 1974# Gupta 1975# Chazan 
1976# CG Agarwal 2979# Arshod 1981# Luksa 1982# Acharya 
1983) . Paras itis at ion may alter the eosinophil count 


of the immune system. 


Keeping in view the above facts, a clinical and 
immunological study of bronchial asthma in children was 
undertaken to assess serum IgE, complement C3# C4# 
Absolute eosinophil count and spirometry. 
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REVIEW OF LITERATURE 


Vowpirque-t C1906) coined the word allergy to 
refer to a state of changed reactivity in a host 
"occuring as a result of contact with a foreign substance* 
He put together the Greek wrds ’’alios" meaning different 
or changed and "ergos" meaning work or action. This 
altered reactivity could either be beneficial to 
host as in the case of immunity or detrimental as in 
anaphylasEis • 

Ellis (1983) defined allergic disorder as "adverse 
physiological reaction resulting from the interaction of 
antigen with humoral antibody and/or lymphoid cells". 
Bronchial asthma is one of the allergic disorders in which 
alteration in IgE# complement and eosinophils has !been 
seen . 

BRONCHIAL ASTHMA S 

The term asthma is derived from the Gre«k word 
meaning "struggling for breath". There is no universally 
accepted definition of asthma. It may be regarded as a 
chronic Inflammatory disorder of the airways in which 
many cells play a role. Including mast cells" and 
eosinophils . 

Bruce (1958) observed that nearly 50 percent 
patients of asthma had a family history of allergy. 


■■w 
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Vishwanath (1964) defined bronchial asthma as 
a syndrome that is characterised by attack of expiratory 
dyspnoea not attributable to disease of the heart or 
Iimg. The smooth muscle in the bronchi and bronchiols 
exhibit spasm, edema and exudation following exereise, 
natural exposure to strong odours, irritant fumes, 
tobacco, smoke ^ cold air, and intentional exposure to 
parasympathomimetic agents . 

Ellis (1983) observed that eighty to ninety 
percent of asthmatic children had their first attack 
before the age of five years . Prior to puberty about 
twice as many boys as girls were affected. Thereafter, 
sex Incidence was equal. 

PATHOPHYS lOL OGY : 

Whilst the bronchial hyper-reactivity results 
in bronchospasm with hypertrophy and hyperplasia of 
smooth muscles, the other essential ingredient of air 
flow limitation is an inflammatory reaction. In patients 
dying from asthma small airways are plugged with thick, 
viscid mucus, often forming casts. There is hyperplasia 
of goblet cells and basement membrane, sloughing ©f 
•pltheliiim and submucosal infiltration with eosinophils, 
lymphocytes, mast cells and neutrophils (Warner 1984) * 
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The obstruction produces increased airway 
resistance# which lowers the force of expiratory volume# 
and flow rates; causes premature closure of ainifays# 
hyperinflation of limgs; brings about increased work 
of breathing# change in elastic properties and frequency 
dependent behaviour of lung. Although airway obstruction 
is diffuse# it is typically nonuniform# from one part of 
the lung to another. This results in ill perfusion of 
inadequately ventilated portion of lung and leads to 
abnormalities of blood gases (Behrman and Vaughan 1987) • 

ETIOLOGY 8 

Asthma is a complex disorder involving biochemical 
autonomic# iramiinologic# infectioirs# endocrine and 
psychological factors. The control of the diameter of 
airways may be considered a balance of neural and humoral 
forces. Neural broncho-constrictor activity is mediated 
through the cholinergic portions of autonomic nervous 
system. Vagal sensory ending in airway epitheliian# termed 
cough or irritant receptors# depending upon their location# 
initiate the afferent limb of reflex are which at the ' 
efferent end stimulate bronchial smooth muscle contraction. 
Humoral factor of broncho-dialation includes the endogenous 
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catecholamines which act on beta adrenergic receptors to 
produce relaxation in bronchial smooth muscles. In an 
individual patient a number of factors generally 
contribute, in varing degree, to the activity of asthmatic 
process (Beharman and Kliegman 1990) • 

CLINICAL MAHIFESTATIQM : 

Rackeman (1964) stiggested seperating asthma into 
exterinsic atopic asthma caused by allergens or external 
factor and intrinsic or nonatopic asthma caused by non 
allergen factors. 

Asthma presents with recurrent episodes of non- 
productive cough, chest tightness, dyspnea with prolonged 
expiration, tachypnea, wheezing, cyanosis, tachycardia 
and use of accessory muscles of respiration. Pain in 
abdomen may be present due to strenuous use of abdominal 
muscles and diaphragm. A barrel chest deformity is a 
sign of chronic, xinremitting airway obstruction of severe 
asthma (Behrman and Kliegman 1990) . 

Warner et al (1992) classified asthma on the basis 
of severity and airflow obstruction as follow i 
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NOTE t . Th« characteristics noted in this table are 
general and the characteristics may overlap 
because asthma is highly variably. Furthermore# 
an individual's classification may change over 
time . 

• One or more features may be present to be 
assigned a grade of severity. 

ALLERGY IN ASTHMA t 

Bruce Pearson (1958) elicitated that nearly 50% 
patients of asthma had family history of allergy. 

Johnson (1967) fo^lnd that 63% of patients with 
allergic asthma had raised IgE level in serum# while 
it was only 5% in those with non allergic asthma. 

Robinson (1973) suggested that asthmatic paroxysm 
was triggered by the hypersensitivity reaction or by 
mental stress. Allergy was always a basic factor of an 
asthmatic paroxysm# as opined by the author. 

Willium and Nicol (1973) observed that 90-95% of 
asthmatic children had atopic constitution to develop 
type - I hypersensitivity# demonstrated by skin pric 
testing to various allergens. 

Gupta et al (1975) observed eosinophilia irrespect- 
ive of the type of asthma# in their study. 

Prick and Mills (1979) observed a role of viral 
infections in the allergic sensitization process • fhey 
studied 16 children including 2 cases# who had history of 




IMMUNOL CX5IC SYSTEM IN BRONCHIAL ASTHMA 






atopy. Out of 16 children 11 developed clinical 
allergy and 5 developed asthma after an attack of 
respiratory viral infection. 

Raihi et al (1990) showed an agreement existing 
between the history of asthma and allergy to house dtast* 
bronchial challenge to whole house dust was positive. 

All allergic patients had significant bronchoconstrict- 
ion# whereas# no reaction could be elicited in the non- 
allergic group. 


Immunologic system is the part of host defence# 
its primary function is to protect against invasion by 
infectious agent. Thes costs of this protection are 
allergy and auto- immunity . There are four major limbs 
of immune system t T lymphocyte# B lymphocyte# phagocyte 
and complement. Atleast twice the population of lympho- 
cytes are involved in most of immune responses (daman 
et al 1966 ,Devis et al 1967# Millar and Michel 1968). 

Antigen induced asthma is representative of a 
type-Ihfpersensltlvity reaction. Ihis specific response 
originates in the homocytotropic or reaginic antibody 
(Immunoglobulins that can attack mast cells or basophils) , 
But clinical significance is not clear in so called short 
term sensitising antibody (Metcalfe et al 1981). 






In 1982# Oshea observed that IgG may act like 
a reagenic antibody. 

Anderson (1984) suggested that non- immunologic 
mechanism also played a role in the pathogenesis of 
atopic disease named anaphylactoid reaction (Non IgE 
mediated anaphylaxis like reaction) . 

Type-I hypersensitivity reaction is initiated 
by allergen eaiposure# B cell stimulation and production 
of IgE, IgE binds with specific receptors which are 
present on mast cell and bosophil surfaces . On repeated 
challange by specific antigen the second stage of reaction 
comes into play with binding of antigen to the surface 
bound IgE. when an antigen bridges atleast two IgE 
molecules, the cell is activated. The activated mast 
ceils can then secrete mediatiors, that exist preformed 
in its granules. This process known as degranulation, 
releases histamine, leukotrienes , eosnophil chemotactic 
factor or anaphylaxis and prostaglandings that cause the 
symptoms of type-I hypersensitivity (Behrman and Vaughan 
1987). 


/ULL- 


ROLE OF INFECTION IK BRONCHIAL ASTHMA i 


The role played by infection in childhood 


asthma can only be estimated by empirical and indirect 


means . Even todate, no one seems to doubt that respi- 


ratory infection is the most important triggering factor 


in bronchial asthma. However# thorough investigation of 


400 children referred from pediatrician under the 


diagnosis of pure infectious asthma showed that 373 {95?4) 


of them had other precipitating causes (Aask et al 1963) 


Inflammatory reactions in the bronchi cause 


obstruction due to thickening of bronchial mucosa# 


increased secretion and impaired ciliary activity with 


long lasting undesirable changes in ventilation dynamics 


(Hall et al 1976) 


Viral infection that produce airway epithelial 


damage# airway damage may expose the irritable airway 


receptators to react more easily to inhaled and other 


irritants (En^ey et al 1976) . 


Respiratory infection may result in undesirable 


change in beta adrenergic tone and responsiveness to 


adrenergic stimulation (Busse et al 1977) 


m 
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Infections with common bacterias and viruses do 


was reported to be elevated in an infant with para^ 


influenza virus infection but did not appear to be an 
acute phase reactant (Sieber et al 1977) . 


childhood, when the bronchial Itmen is narrow. The 


mucosal lining becomes more readially swollen following 


infections than is the case in later life. In other 


hypersenaidEtvity (Flahety 1977) 


skin sensitizing antibody belongs to a unique class of 


immunoglobulins which they called igE 


Johansson et al (1970) fouwa raised IgE level 


is bronchial asthma# atopic dermatitis and allergic . 
rhinitis. He also noted that IgE level varied with- age 
but not with sex. 
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Toda (1975) observed IgE level approximately 
500,000 jkg/lcg of body weight and intravascular half 
life to be 2-3 days. The synthesis rate was 2 Mg/kg/ 
day. Thus# one third of the total body pool of IgE 
was replaced every day. <Mly 1% of the total IgE was 
cell boimd. 

Normal (1975) suggested that IgE was the principal 
mediator of immediate (type-I) hypersensitivity react- 
ions . 

Beavan (1976) reported that IgE binds to tissue 
mast cells and basophils. This cell bound conplex 
then caused degranulation of basophils on confining 
with antigen (allergen) with the result that histamine 
and other mediators were released. 

Homburger (1978) suggested that IgE concentrat- 
ion was generally raised in the allergic patients. 

The IgE myeloma protein has a molecular weight 
of 1# 90# 000 with a sedimentation coefficient of 8s. 

It is a glycoproteins and like all immonoglobulins , it 
has a 4 chain structure, with two light and two heavy 
chains. The heavy chains like those of IgM# contain 
five domains which carry unique antigenic specifications# 
teniMid the epsilon determinants. It is those unique 
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antigenic structures which determine the class 
specificity of this protein. No other immunoglobulin 
heavy chain has epsilon antigenic determinants. The 
Pc fragment of immtmoglobulln is responsible for the 
proteirft ability to fuse to receptors on mast cells 
and basophils (Zeiss 1980) . 


The heritability of atopic disease was recognised 
as early as 1872. In most family studies a positive 
family history has been reported in 50-75% cases . 

Adkinson (1920) proposed a recessive mechanism 
for Inheritance of atopy but Spair and Cooke (1924), 
Bucher and Keeler (1930), favoured a simple Mandalian 
dominant inheritance . 

Bray (1934) suggested a bimodal distribution of 
the onset of atopic disease. 

Cpree et al (1972) agreed with the observations 
that atopy was transmitted by two alleles at a single 
locus and that predisposition to atopy and synthesis ©f 
IgE were under identical genetic control. 

Marsh (1974) analysed data from allergic families 
in terms of bimodal distribution and suggested recessive 
inheritance for high IgE levels . 
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Leung et al (1985) reported that T lymphocyte* 
played an important role in the isotype specific 
regulations of tte hximan IgE response. 

DEVELOPMENT OF SERUM IqE LEVELS : 

Johansson (1968) while reporting serum IgE 
levels in infants and children showed very low levels# 
compared to those of adults. Author found mean cord 
serum level of IgE to be 36 ng/mi (15% of adult) • 

There was no correlation between the mean IgE level in 
the serum of newborns and their respective mothers . A 
gradual increase in the IgE level was found during child- 
hood upto a mean level of 248 ng/ml in healthy adults# 
although the distribution was rather wide 61.4-1000 ng/ 
ml (about 95% confidence limits), as the author wrote. 

Berg et al (1969) reported serum IgE level in 
132 healthy children who did not have any atopic disease* 
They also fotmd a gradual increase in the mean IgE level 
from 137 ng/ml in the age group of 2-2^2 years to 330 
ng/ml in age group of 13-15 years. 

In a longitudinal study of serum IgE level (Orgel 
et al 1975)# 34 infants (from atopic and non ttopic 
families) were followed for full one year. Neonatal 
levels ranged from 0—10 units/ml. The 50th percentile 
level increased from 2.2 units/ml at 2 weeks of age to 
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3 .8 units/ml at 6 months of age and 9 .8 unlts/ml at 
9 months of age. Half of the cases in the study group# 
who maintained serum IgE level below 10 units/ral, 
included a high proportion of infants from atopic 
families • The basal serxim IgE level of individual 
adults was relatively stable over periods of 0.5 to 
5 .5 years . 

Ischizaka et al (1978) observed minimal concentr- 
ation (0,25 ng/ml) of IgE antibody necessary to produce 
a positive Prausnitz-Kaustner (PK) reaction in man. 



SERUM IgE LEVELS IK BRONCHIAL ASTHMA s 

Johansson et al (1967 & 68} measured serum IgE 
levels by radio- immunosorbent assay (RISA) in 38 
patients of asthmatic bronchitis after dividing them 
into allergic and non-allerglc groups on the basis of 
skin and provocation test and on clinical grounds. 
Authors found significantly raised serum IgE level in 
63% patients with allergic asthma. Compared to this 
only 5% of patients with non allergic asthma had raised 
level of IgE, IgE level of 700 ng/ml was taken as the 
arbitrary limit of normal value by the author.- J»an ^ 
concentration of IgE was six times higher in group with 
allergic asthma (1589 ng/ml) than in the group with non 



allergic asthma (275 ng/ml); while mean level in the 
control group was 330 ng/ml. However# there was no 
significant difference in IgE levels# between the 
patient treated with steroids or hypo-sensitization and 
those not so treated . Moreover# there was no age 
difference in the IgE level as reported by the authors. 
Authors# further reported that no difference existed 
between allergic and non-allergic patients with respect 
to the concentrations of IgE# IgD, IgA and IgM in the 


serum, 


Berg et al (1969) observed high serum IgE levels 
in 90 percent of the cases of perennial asthma and 50 
percent cases of seasonal . asthma. Patients with perennial 
asthma had markedly higher IgE concentration than those, 
whose asthma was essentially seasonal, probably owing to 
repeated or continuous exposure of children with perennial 
asthma to allergens. In contrast to the earlier studies# 
these authors found that IgE concentration increased after 
desensitization. Higher IgE concentration was found in 
patients with a positive response to allergy test and the 
concentration was twice as high during the pollination 
season# than before. 





Gleich &t al (1970) observed high ser'um Igl 
level lu allergic asthma, and found higher IgE level 
in group of untreated patients when compared to 

the garoup treated by hypo-sensitization. The finding 
suggested that IgE could decrease after hypo-sensitizat 
ion CiJohansson’s 1969) . 


Henderson et al (1971) counted 76 percent of 
patients with higher IgE level, among allergic asthma 


cases as compared to only 21 percent, such patient among 
idiopathic asthma group, while taking 540 ng/ml as the 
arbitrary limit of normality. Workers explained that 
raised IgS levels in idiopathic group could be due to 
hidolen allergic factors or other factors causing elevated 


Spitz et al (1972) measured serum IgE with the 
use of Rowe modification of tte mancini technique and 
showed significantly raised levels in atopic (357 ng/ml) 
and questionable atopic (233 ng/ml) patients when compared 
to normal person (88 ng/ml). Higher levels were also 
related to eosnophilia. 


Loeffler et al (1973) reported high IgE levels 


with extrinsic asthma 
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Key et al (1974) found that in 93 asthmatic* 
patients (70 adults and 23 children) serum IgE levels 
was significantly higher. 

Saha et al (1975) studied immunoglobulins IgG, 

IgD, IgA, igM and IgE in the sera obtained from 69 
bronchial asthma patients who were graded objectively 
according to atopic score. Among other associated atopic 
diseases, they often had allergic rhinitis. Nearly 91 
percent of these patients had elevated serum IgE levels 
and mean level of serxjra IgE was more than 3 .5 times higher 
than that observed in the normal subjects, itoreover, a* 
th»lr atopic score increased, serum IgE level also got 
elevated and every patient with high atopic score, had 
elevated serum IgE levels, indicating the association of 
atopic state with serum IgE level. Authors also reported 
a significant correlation between the intensity of intra- 
dermal test and prausnitz Icustner (PK) reaction with 
serum IgE level . 

Gupta et al (1975) observed increased IgE level 
in 39 percent patients of bronchial asthma. The detection 
of hyper immunoglobulinaemla E in six out of twelve patient : 
with peripheral eoslnophilia and one out of five with 
norjMl counts suggests an association of eoslnophilia counts 
with IgE level. 





Lin et al (1977) found elevated serum IgE levels 
in 23 out of 35 asthmatic children and did not find any 
difference in mean serum IgE values among children 
presenting with normal or elevated IgM (347.1 lU/ral) 
values . 



Kajosaari et al (1981) observed higher total 
serum IgE levels in atopic disease, 

Srivastava et al (1982) found that serum IgE 
level was elevated above control level in all the three 
groups (age of onset# periodicity and duration of disease) 
of patients. However# within a particular group no differ- 
ence was noted in IgE level on the basis of duration and 
periodicity of disease. Level of IgE tended to be lower 
in patient with late onset asthma as compared to early onset 
asthma# but this difference was not statistically significanti 

Herbert et al (1982) in their study of 72 cases 
found serum IgE value of over 150 lOJ per litre in 51 
atopic asthma cases who showed positive skin test to 5 
common allergens. 

Tong et al (1986) found elevated total serum IgE 
levels in all 30 patients of extrinsic asthma. The range ’ 
in age for all patients was from 4 to 13 years# with a 
mean of 8.2 years. 
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Khatua et ai (1987) studied 59 random eases 
Of bronchial asttaa in children. Total aamn. IgE j 

level measured by paper radio- immunosorbent test 
(PRIST) ranged from 25-580 KU/b except in cases with 
sscariasis who showed a range of 1410 - 2215 KU/L. 

Total serum IgE was higher in the higher age group of 
patients and in those who had a family history of 
allergy# more than 8 attacks in a year# positive radio- 
allergo-sorbent test and a sensitivity to larger number 
of allergens. The severity of the disease was not 
related to total or specific IgE. 

THE CLINICAL RELEVANCE OF IgE t 

Handerson (1971) showed that determination of 
serum IgE level did not help in any way, in the diag- 
nosis and management of asthma and rhinitis. Similarly# 
loeffler (1973) demonstrated its uselessness in the 
diagnosis owing to wide variation observed in blood 
levels. 

Orged (1975) demonstrated that elevation of 
serum IgE level at or before one year of age was highly 
correlated with atopic disease in the first two years 
of life. The elevation preceded the manif istations of 
atopy. Author concluded that IgE could be useful in 






the prediction of allergy in small children with 
hereditary predisposistion. Kjellman (1976) also 
demonstrated a rise in serum IgE level, 6 months 
prior to the onset of allergic symptoms • 

Use of serum IgE to differentiate atopic from 
nonatopic dermatitis, rhinitis and asthma has been | 

questioned as O' Loughlin (1977) found raised level in 
many dermatoses and Kagaya (1979) proposed that there 

I 

was no level of IgE, which could be used to srule out I 

I 

the presence of allergic disease. 

Wang and patters on (1979) established the use | 

of serum IgE measurement in the diagnosis and follow 
up of patients of bronchopulmonary aspergilosis 
(Nelson 1982) . 

Kajosaari and Searlnen (1981) showed that Igl 
could also help in the prediction of allergic disease 
among children with bronchiolitis, but single measurement 
of IgE was not useful. 

Nelson (1982) examined the Impact of the 
discovery of IgE on the clinical practice of allergy 
in 3 major areas* 


(i) Use of measiareroents of total and specific Igl 
in the diagnosis of allergic disease. 


(ii) To Study the natural history of the development 

of allergic disease and study the impact of allergic 
immunotherapy . 

(iii) To define significant allergens and cross 
allergenecity and to assess the quality of 
allergy extracts. 

Bousquet et al (1984) discussed the predictive 
capacity of cord blood IgE in the development of 
allergy# in infancy and childhood. They opined that 
the risk of developing atopic disease (recurrent wheezy 
bronchitis and atopic dermatitis) was 5-10 times higher 
when the Initial IgE was above + ISD than when it was 
below this limit. Authors felt that the best predictive 
capacity was shown when both the family history of atopy 
and the titration of cord seruTnIgE were combined. 


Johnw xynginger (1989), while quoting many authors 
explained that elevated levels of total serum IgE in 
bronchial asthma could help in the diagnosis. But, the . 
author has cautioned that in other diseases also sertim 
IgE level was ■ raised viz - parasitic infestation, inttiuno- 
deficiency, allergic rhinitis etc. 
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COMPLEMEMT SYSTEM IN BRONCHIAL ASTHMA l 


The name *' complement " was initially chosen to 
describe the heat labile property of serum to complement 
the ability of antibodies to lyse red blood cells or 
bacteria. Today the name "complement" stands for a 
highly complex, maltimolecular, self-assembling biologic 
system that constitutes one of the major humoral 
mediators of inflammation. 


The absence of deficiency of complement compo- 
nent has been recognized in persons with a wide verity 
of human diseases as well as in normal individuals. 

Complement deficiencies may be hereditary or acquired. 
Complement deficiencies are uncommon. However# some of 
the def iciencies are associated with characteristic 
clinical syndromes (Nusinow et al 1985) • 

Momenclature of complement i 

The term complement is applied to a system of 
factors# occurring in normal serum# which are activated 
characteristically by antigen-antibody intraction and 

1 

subsequently mediat a number of biologically significant 
consequences. Study of the nature of complement has been 
concentrated to a large extent on the analysis of process 
of immune haemolysis and nomenclature proposed for 







complement is based primarily on the haemolytic 
sequence. Complement# as it participates in immune 
haemolysis# comprises 9 components. It now appears 
established that these 9 factors are essentially similar 
although not necessarily interchangeable# into species 
most studied {Austen et al 1968) . 


THE COMPOKEHTS OF COMPLEMENT 


A numerical notation is used for those complement 
components which participate directly in the reaction of 


immune haemolysis#, Hitterto the numbers have been 


preceded by the symbol C . It is now suggested that 
this usage be changed and that the symbol C be used to 


denote complement components 


C9, The first component of hxman complement comprises 
3 distinct protein sub components to ■yh.ich the provision' 
al names Clq# Clr and Cls have been given. Clq was 
previously known as the 11s component or C*9 (Austen 


et al 1968) 


The Interaction between antigen and antibody 
can alter the configuration of a particular site in Fe 
region -of the antibody molecule and make a receptor 
for the operation of first fraction (Clq) of first 


component of the complement. Once the first fraction 
gets a place in the immune complex, following intraction 
between antigen and antibody, it acquires the ability 
to activate the rest of the complement components one 
after another in a sequence Cl, 4, 2, 3, 5, 6, 7, 8 and 
9 till a puncture or functional hole in the cell membrane 
is made and lysis of the cell occurs (Das Gupta 1976). 

There are two main pathways of complement 
activation classical and alternate or properdin. In 
classical pathway the interaction starts at Cl level 
and finishes at C9 until cell lysis occurs and Fe 
portion of immunoglobulin is involved. Whereas, in 
alternate pathway the reaction start at C3 and is 
independent of Fe region and is usually poorly lytic. 

Once C3 is activated the remainder of components are 
activated in a standard cascade. The end point is lysis 
of the target cell by a complex consisting of C5b, 6, 7, 
8, 9. The classic pathway may be activated by antigen 
antibody complexes and nonimmunologically by C reactiw 
protein and trypsin like enzymes (Behrman and Vaughan 
1 9 89 ) . 



arteriovenous levels of complement in occupational 
asthma after bronchial challenge with fungal antigens* 


Kay et al (1974) observed in their study that 
there was no significant difference between the 
circulating levels of C3 and C3 proactivator when 
adult and child asthmatics were compared with their 
respective normal controls * Moreover# the adult asthmatic 
patients had a higher total haemolytic component level 
(CH^q) than adult controls. But# differences between 
child asthmatics and the control subjects were not 
significant. These workers also found that a raised C4 
level was associated with the features of allergic disease 
whereas# those with non allergic disease had low C4 
level. 

Godfrey et al (1975) reported that estimation of 
C4 levels did not prove useful in the classification of 
asthma since a normal C4 level were found in asthma 
patients . 

Delaney et al (1976) observed normal C3, C4 ccn^le- 
ment and total haemolytic component levels in sixteen 
astiwiatic patients with aspirin idiosyncrasy. 
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Arroyave et al (1976) detected the presence of 
activated C3 and factor B components by counter 
Immunoelectrophoresis in the serum of asthmatic 
patients# who were challenged with skin test positive 
antigen# thus proving the activation of alternative 
pathway of complement system. 


Vfeemaes et al (1977) estimated significantly 
depressed C4 and C3 proactivator levels in child 
asthmatic patients as compared with controls. 


Hutchcroft et al (1978) also found normal 
complement component levels (C3, C4# CH^q) in seven 
allergen induced asthmatic patients with no evidence 
of complement activation . 

Steven et al (1979) observed a significant 
decrease in CH^q and non-significant decrease in C3 
levels in eight patients, who showed positive bronchial 
reaction to allergen challenge. 


Baur et al (1980) estimated significantly increas- 
ed complement component levels (C3 and C4) . Moreover# 
increase in level was seen in five out of sixteen 

asthmatic patients# during an immediate asthmatic 
reaction. The levels were also raised in seven patients 
during late asthmatic reactions • 
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Srivastava e-t al (1982) estimated complement 
component levels (CH^q^ C4 and C3 proactivator) in 
one hundred thirty patients with bronchial asthma 
and fifty five healthy subjects. In sixtytwo 
patients the onset of the disease was before the age 
of 20 years. In sixty seven patients the asthmatic 
symptoms were of less than 5 years duration. 
Positive skin tests and family history of atopy were 
frequently seen in patients with early onset asthma. 
They observed a significantly decreased C3 level in 
patients suffering from perennial asthma and in those 
cases, who had a longer history of the disease. They 
did not observe any change in C3 proactivator and 
CHgQ levels in asthmatic patients. Further, they 
found a significantly raised C4 level in patients with 
late onset asthma as compared to those with a history 
of early onset asthma, 

Stevan et al (1985) found increased levels of 
complement component (C3, C4) in asthmatic patients , 

EOSIKIQPHIL COUNT IN BRONCHI&L ASTWIA : 


Eosinophil luckocyte are characterised by large 

coarse granules of prominent T-Qcl colour seen after 
VJith 

staining^Romanwasky stain and having a neucleolus with 




single or two segments. They normally accounts for 
fewer than 5% of circulating luJcocytes. Eosinophil count 
may be depressed by high levels of Adreno Cortical hamone 
and increased in parasitic and allergic disorders. 
Eosinophil count more than 5% in paripheral blood smear 
or 250 cells/mrn is considered elevated. Blood eosinophil 
in the allergic disorder does not exceed 15-20% but may 
occasionally be as high as 35%. 

In asthma eosinophil ia plays a dual part : 
protecting the patient from the effects of mast cell 
vasoactive mediators and simultaneously damaging the 
bronchial mucosa. Eosinophil neutralizes tte slow 
realising siabstance (SRS) of anaphylaxis and histamine 
by enzymatic action and by phagocytosis . In course of 
neutralization of slow realising substance (SRS) of 
anaphylaxis eosinophil may undergo degranulation or 
autolysis# causing the release of major basic proteins. 
These major basic proteins damage the respiratory mucosa 
in concentration as low as 10 ug/litre (wasaerman et al 
1975) . 

Bray GW (1931) and Smith (1931) found that 
eosinophllia is predominantly associated with allergic 
disorders* 






Lowell (1967) reported that measurement of 
total eosinophil count in circulating blood was 
helpful in the evaluation of asthmatic disease. In 
his study 28 patients and elevated eosinophil count 
(73 5 O/mm^ ) . He also noticed that eosinophilia was 
lacking in patients of bronchial asthma as a result 
of in ter current infections or because of eosinophil 
supression by bronchodilator drugs, 

Orkankis et al (1970) found eosinophilia in 
85>o patients of bronchial asthma. 

Sharma et al (1974) observed elevated eosino- 
phil count in 71.8?'o patients of bronchial asthma. 

Gupta et al (1975) observed eosinophilia# 
irrespective of the type of asthma in their study. 

Shahi et al (1976) found that in 24 patients 
of bronchial asthma total eosinophil count was signi- 
ficantly higher (441 + 384/cmra) than in control cases 
(119 + 88/cmm) . But no correlation was observed between 
the eosinophil count and T or B lymphocyte couhts. 

Agarwal et al (1979) in his study found that 
patients with bronchial asthma had significantly high 
absolute eosinophil count 917.71 + 618.9 compared to 
control cases (231.4 + 105.4/emm) . A direct correlation 
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was observed between absolute eosinophil count and 
T cells percentage. 

Arshod {1981) observed eosinophilia in 
bronchial asthma. 

In 1982, Lukza et al in his study found that 
acute asthma was associated with eosinopenia while 
chronic and stable asthma showed eosinophilia. 
The detail of observations are as follows ; 


Type of asthma Absolute eosinophil Mean 

count 


Acute asthma 

170 

K 

9 

10-^ 

litre 

21 

X 

9 

10"^ 

litre 

Chronic 

2340 

X 

10^ 

litre 

1048 

X 

10® 

litre 

stable 

1950 

X 

10^ 

litre 

345 

X 

10® 

lltxe 


Acharya et al (1983) carried out their study 
in childhood asthma. They studied 300 cases of 
childhood asthma, diagnosed clinically and found 
eosinophilia in 45.3% of the cases which were having 
absolute eosinophil count 7^00 cells/mm^ v^hile 710 % 
eosinophilia was found in 23% cases and 7^0% eosino- 
philia was observed in 5 out of 300 cases. 
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SPIROMETRY IK BRONCHIAL ASTHMA : 

Pulmonary function studies are essential for 
diagnosing and assessing the severity of asthma in 
patients. Objectives measurements of lung function 
for monitoring asthma are analogous to measurements 
in other chronic disease situations# for example 
measuring blood pressure with a sphygmomanometer for 
hypertension (Kjellman et al 1992) , 

Estimation of ventilatory capacity helps in 
the treatment of bronchial disease. Some diseases 
cause narrowing of the airway during expiration such 
as asthma and chronic bronchitis. The forced 
expiratory volume (FEV) # forced vital capacity (PVC) 
percentage are reduced some times to 40% or less. 

This is due to a greater reduction in FSV than FVC 
(Davidson 1986) . 

FVC (forced vital capacity) is the largest 
volume of air measured on complete expiration after 
the deepest inspiratioh# and that expiration being as 
forceful and rapid as possible. This volume is 
significantly reduced in chronic restrictive pulmonary 
disease due to air trapping (Guyton 1991) . 






FEVj^ (Forced expiratory volume) is usually 
calculated in one second. This tests the volume of 


air exhaled over a given time period, during the per- 
formance of a forced expiration. If it is below the 
predicted normal vol^lme, then this gives a information 


regarding the severity of the expiratory air way 


FEF (forced expiratory flow) formerly called 
KEFH ( maximum expiratory flow rate) . This is the 


200 ml and 1200 ml on the chart. A slowed rate is an 


early sign of chronic obstructive pulmonary disease 


70 percent. If it is below 70 percent, he is likely 


to have some obstructive disease such as bronchial 


asthma 


of a bronchodilator, shows an Improvement of 20% or 


more the patient probably has bronchial asthma which 
is distinct from pulmonary emphysema (Guyton 1991) . 


In ease of obstructive disease such as pulmonary 
emphysema or bronchial asthma, the bronchiolar collapse 
occur during forced expiration. This is called as 


38 



When treating asthmatic patients# it is often 
desirable to make frequent objective assessments of 
PEF# usually more than once a day. Daily or circadian 
variation in PEF reflects the severity of asthma 
(Kjellman et al,1992). 


In case of bronchial asthma the FEV/PVC 


in reference to normal control# which is between 


68-80% (Guyton 1991) 


Pulmonary function testing is valuable in the 


evaluation of children in whom asthma is suspected 


In those known to have asthma# such tests are useful 


in assessing the degree of airway obstruction 
(Behrman and Vaughan 1987) . 
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Allergy Clinic# Ironiinology and Biochemistry laboratory# 
Department of Paediatrics# M.L.B. Medical College and 


selected from the out patient department and Allergy 


renal disorder known immuno-def iciency disease and 


receiving corticosteroid were excluded from the study. 
Diagnosis were based on detailed history# clinical 
examination and relevant investigations. 


the hospital with no history of allergic disorder# no 
history of atopy in family# no intestinal parasitic 
infestation were taken as control cases for this 



From parents or other family members detailed 
history was obtained regarding present illness# in a 


and socio-economic status# following facti 


recorded in each case : a detailed history with 


ymptom free period; frequency 


The other detail recorded was that of history 


symptoms of asthma 


History of worm infestation# bronchiolitis 
pertussis and measles was elicited. 


asthma in other family members# tuberculosis in any 


family member was elicited 



from the scar mark 


was noted, with special reference to 
house (iCaccha/Pacca) , flooring, water 


whole body, a record of the detailed examination of 


the systemis) involved was made. Thorough clinical 


and respiratory system were examined in each cases. 
Main emphasis was given to respiratory system. Lung 



Children with bronchial asthma were assessed 


Weight was recorded nearest to 0,05 kg by 
using infant weighing scale, if the weight was less 
tiian 10 kg. Adult type weighing machine was used in 


Total and differential leucocyte count 


2) , Haemoglobin 


8) . Absolute eosinophil count (ASC) 

AEC * TbC X Percentage of eosinophil/100 

9) * Peak e^spiratory flow C litre/minutes) by 

Peak flow meter*/ 
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Collection of blood sample s 

From each patient blood sample of 6 ml was 
collected by a sterile dry syringe from the anticubital 
vein. Total leucocyte count was done by neubaur 
chamber and differential count was done after making 
a smear and staining with Leishman stain. Erythrocyte 
sedimentation rate was done. Absolute eosinophil count 
was calculated with the help of following formula. 

Absolute eosinophil _ Total leucocyte x % of 

count ~ count eosinophils 

100 

The serum was separated within 30 minuts after 
collection of sample and was kept in a freeser at-20*^C. 

IgE estimation : 

Serum level of IgE was measured by single radial 
immuno-dif fusion technique (Mancini 1965) using low 
concentration commercially prepared IgE plates and IgE 
standard serum. Automatic micro pipettes were used to 
make different dilutions of the standard ser\im and for 
filling the wells. 

20>il of the serum (standard or patient serum) 
was placed into the wells# followed 30 minutes later# 
by another 20 ul * thus# making total volume of 40 ;ul 
per well for the quantitative determination of IgE , 



After loading# the plates were allowed to 
stand open for 10 minutes and then close with the 



plastic lid# the plates ^rere subsequently left standing 
at room temperature . 

The diameter of precipitin rings was read off 
with an accuracy of 0.1 ram after allowing diffusion to 
occur for five days. 

Reference curve was drawn after plotting tl« 
square of diameter on x-axis against the known 
concentration (lU/ml) of reference serum plotted on 
Y-axis . 

The concentration of the IgS in the sample 
was then read off directly on this straight line. 

This method of IgB estimation was sensitive to 
detect serum IgS level between 920 lu/ml and 11.000 
lu/ml . 

Complement C3 and C4 estimation ; 

Serum level of complement C3# C4 were measured 
by single radial immuno-dif fusion technique (Mancini 
1965) using commercially prepared low concentration 
C3# C4 plates awi C3# C4 standard serum 5 ^1 capillary 
tubes were used for filling the wells. Automatic micro 
pipettes were used to make different dilutions of the 



standard serum 





5 of seriim (standard or patient serum) was 
placed into wells, for quantitative determination of 


After loading, the plates were allowed to 
stand open for 10 minute, than closed with the plastic 


square of diameter on x-axis against the known concentr* 


ation (mg/ml) of reference serum plotted on Y-axis 


The concentration of the complement C3 and 


l-'ieasurement of lung capacity by peak flow meter s 


Lung capacity was measured by peak flow meter 
in each case on each visit and on every day in admitted 



.ory volvune 


( Litre/Minute ) 


The patient was ashed to take in deep breath 
as for as possible and then expel the same as hard 


Reading was noted from the indicator of peak flow 






OBSERVATIONS 



A prospective study was carried to assess 
serum immunoglobulin E, serum complen^ntS; peak 
expiratory flow (litre/minutes) by peak flow meter 
and absolute eosinophil count in bronchial asthma of 


patient department of Paediatrics, Allergic Clinic of 


of Paediatrics and Immunology and Biochem- 


of 16 months from November 1991 to February 1993 


were suffering from bronchial asthma . Five healthy 


cases of comparable age groups who had no present# 
past and family history of allergy or bronchial asthma 
served as a control group in this study. Control 


examination was done in each case. Microscopic examinat 


cysts. Haemoglobin, total leucocyte count# differential 




leucocyte count and erythrocyte sedimentation rate 
were done and absolute eosinophil was calculated in 
all the cases. Spirometry, serum complement components 
C3, C4 and immunoglobulin E were estimated in all the 
cases . 


TABLE 


Frequency distribution of cases into 
different study groups 




Clinical groups 


Bronchial i\sthma- 


Number Cases with positive 

family history of Bro-hcHial 
asthma. 


Seasonal 

13 



16 


Perennial 

03 


Control 

05 

Kil 

Total 

21 

16 


The study group comprised of 16 patients of 
bronchial asthma with seasonal and perennial Symptoms. 
Thirteen cases had seasonal symptoms and 3 cases had 
perennial symptoms. Family history of bronchial asthma 
was positive in all cases. 
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Showing the distribution of patients 
according to age and sex. 


Table II show that Ml.. <16 patients of bronchial 


Maximum number of 


distribution showed that 12 patients were 
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Showing the general characteristics 
of cases . 


3 . Home 


Rural 


Urban 


Flush type 


; 



Among 16 cases, 14 were students and two was illitratc 


Showing the number of cases according to 
age at onset of symptoms of disease. 


Table IV shows the ntimber of cases according to 
age at onset of symptoms of bronchial asthma in both 


All the 16 cases had onset of wheezing or 
breathlessness before 9 years of age . Majority of 
male children had onset of symptom between 1 to 6 yrs 
of aae. All 4 females had onset of symptoms between 


Age group 

Nximber 

of cases 

(yrs) 

Male 

Female 

l_ 1 yrs 

1 

0 

1-3 

5 

0 

4-6 

3 

4 

7-9 

3 

0 



Showing distribution of cases according 
to duration and periodicity of asthma in 
study group sex wise. 


Duration of asthm; 
^ Number of cases"" ' 


Number of cases 


Table show the distribution of number of cases 


Thirteen cases (9 male & 4 female) had seasonal 
(less than 6 attach peryear) and 3 (male) cases had 
perennial (symptom persisting throughout the year) 


Showing blood cotints# ESR in study group and control 




m m 
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Cases of bronchial asthma showed higher mean 
eosinophil count (7%) and higher mean ESR (27.3 mm 
in 1st hour) as compared to control cases (E-2% and 
SSR 14.2 mm in 1st hour). 


ame way there was not much difference 


osinophil counts between male and female bronchial 


asthma cases 


patients was less than that observed in control cases 
Leukocyte counts did not show much difference between 


asthmatic and 



11 count in study group 
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Table V.ll shows absolute eosinophil count in 
tudy group and control group of cases. Table 
Iso shows variation of eosinophil counts with 


eosinophil count was /250/ciTiin in control group, whereas, 
it was more than 250/cinm in the study group. 


absolute eosinophil count more than 250/cmm, while no 
control case had eosinophil count of more than 250/cnan 


than 500/cniin, of which 3 were males and 4 females 


{263/cnun) in 


Mean absolute eosinophil count was les 


those cases who had astlima of less than 5 years duration 


as compared 535/cmm in those who had asthma of more than 


Control arou] 
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case 


lower as compared to male control cases (1»14 rog/ml)» 
The difference in female asthmatic cases and female 
control cases was not marked (1.04 mg/ml and 1,21 mg/ml 
respectively) . 


impleraej 


•l^ooled mean C4 level was similar in the study 
group (0,28 mg/ml) and control group (0.28 mg/ml) of 
cases.. In the same way there was no apparent difference 


their respective controls 


rone. 


In all, cases of bronchial asthma, included in 
our study had family history of atopy. Serirn comple- 
ment level in bronchial asthma is shown in table no. 
VIII, 

Complement C3 : 

Mean serui'n C3 level (0,97 mg/ml) in bronchial 
asthma was lower than that observed in control cases 
(1,19 rag/ml) , This difference was mere marked in male 
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ion of asthina 


Patients were divided into two groups depending 
upon duration of bronchial asthma, (less than or more 


than 6 attack per year, perennial : symptom, persisting 


throughout the year) 


iistoary of atopy, i.e. family 


history of allergy, was present in all the cases of 


symptoms 


■s of duration, and in 5 patients symptoms 


were more than 5 years of duration. Cut of sixteen 
patients only three patient had perennial asthma. 


Serum complement level in bronchial asthma is 


show In table no. IX 


Complement C3 


Mean serum C3 level was almost the same in patients 
with perennial asthma and those who had seasonal asthma 
(0.95 mg/ml and 0.97 mg/ml) respect ively^ both values were 
appreciably lower %han that observed in control group 
(1,19 mg/ml). Complement C3 level was also the same in 
patients with asthma of more than 5 years duration and 
those whose as timia was of less than 5 years duration 


(D.95 mg/inl and 0,98 mg/ml) respectively. Mean 
compkiffent C3 level in control group was 1.19 mg/ml 


Complement G4 : 

Ko difference in the level of C4 was observed 
between the asthmatic and non-asthmatic cases . More- 
over# duration and periodicity of asthma did not make 
any difference to complement G4 level. 
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10 . Serum IqE level in the study group and control 
Group according to age s 

Serum IgE levels was measured in 5 healthy 
children and 16 children of bronchial asthma with a 
history of atopy present in all cases. Table X show 
serum IgE level in various age groups. 

Out of 16 cases of bronchial asthma eight 
cases had IgE level more than 920 lU/ml and all 
control cases had serum IgE level less than 920 lU/ 
ml. 

Serum IgE level did not vary significantly# 
with age . 




TABLE - XI : Serum IgE level in study group and 

control group according to duration of 
asthma and periodicity. 


Serum, Stu dy group Control 

yrs" y 'S" yrs Seasonal Perenn- group 

(Oration of disease) ' 1^1 

IgL ^920-2860 /920-2S90 ^920-3860 2850- ^920 lU/ral 

lU/ml 2890 

n = ll ns5 n = 13 n = 3 n = 5 




; 


m . I 

i I . 


iM j , |;I 
' 1 

r' ir-. 




uV •* 


|!= 

A ' 

mi 


m «' nmnh&r' of •cases 



Table XJ show that all three cases of perennial 
asthma had raised IgE level ( 7920 lU/xnl) but in 
seasonal asthma only five patients (38%) had raised 
Igi-i /920 lU/ml, rest of eight patient had serum’ IgE 
level ^920 lU/ml (61%) , However, no difference was 
noted in IgS level on the basis of duration of asthma. 


with servTc 


II show 8 cases in the present study 


4 years to 13 years and the duration of disease was 
1V2 yrs to 9 yrs. Absolute eosinophil count ranged 
from 156 to 72S/cmirt- All the 8 cases had positive 


history of atopy* None of the cases had parasitic 
infection. Analysis of these cases revealed that 
higher IgE values in the present study was not 
invariably associated with eosinophilia or history of 


TABLE - XII z Analysis of Bronchial asthma patient with serum igE 

level 7920 lU/ml . 



STUDY GROUP 


TABI*E - XIII 


Forced expiratory voltame at the time of 
asthmatic attack and during treatment. 


Forced expiratory voliroe 
No. Age At the visit During treatment 
yrs time of after 
attack attack 

Jit/mit 1st Ilnd Illrd IVth ¥th 


1 , 

10 

100 

140 

# 

8 

70 

110 

3 . 

13 

140 

250 

4. 

9 

115 

160 

5 . 

10 

70 

115 

6 . 

10 

110 

150 

7. 

11 

140 

180 

8 . 

c 

40 

100 

9. 

8 

120 

140 

10. 

12 

160 

180 

11. 

6 

110 

140 

12. 

8 

85 

120 

13 • 

*7' 

120 

160 


150 

180 

210 

220 

135 

150 

180 

- 

2 80 

300 

320 


185 

200 

220 

240 

200 

220 

- 

tm 

170 

210 

210 

- 

200 
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12 . Feaic flotv’ at the time of asthmatic attack and 
during the treatment t 


Table XIII show peak flow had markedly 


During treatment forced expiratory volume increased 
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DISCUSSION 


The present study was conducted in Allergy 
Clinic# Immunology and Biochemistry laboratory# 
department of Paediatrics# Medical College & 

Hospital, Jhansi# to assess the clinical and immuno- 
locical status viz.# absolute eosinophil count# serum 
complements C3 and C4, serum IgE and spirometry in 
children suffering from bronchial asthma. 


A sample of 21 children was taken v^hich included 
16 bronchial asthma cases and 5 healthy control cases. 
Five healthy cases that constituted the control group 
had no present or past history of allergy# bronchial 
asthma or family history of allergy. 


Diagnosis was based on detailed history# clinical 
examination and relevant investigation. From parents or 
other attendants detailed history was obtained in a 
chronologic order# regarding the present illness. 

Emphasis was given -to age of onset of 'first attack# 
frequency per year# -duration of disease# any ■ precipitating 
factors# family history of allergy (atopy) . 

Haemoglobin# ' blood leucocyte count# differential 
leucocyte count and erythrocyte sedimentation rate liere 
done. Absolute eosinophil count was calculated in all 


1 1 

.ki' 


the cases 
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stool test was done by light microscopy for 


estimated by single radial iinniunodef fusion technique in 


21 cases which included 5 healthy cases 


jDirometry was done in 


various interferences %‘rere drawn and are 


Asthma i 


•adisposed child 


1974, wakhlu and Sharma observed 


as between 6-12 month in. 53.6% children 


Blair (1977) and Skoner, Caliguiri (1988) showed 


that childhood asthma usually -began during the first 
year of life. Silgel and Rachelefsky (1985) observed 
that one third of children have the onset before 2 yrs 
of age and 80% developed symptoms before the age of 
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5 years, in 1992 Croner and Kjellman observed that 
32% children had the onset of bronchial asthma before 


and female was 3 s 1 in the present study. But William 
ana Uical (1969) „ Ivakhlu and Sharma (1974) observed 


Peskin (1977) 


llio (1983j and V<amu (1984) al 


lai 


As shown in table I none of the control cases had, 


positive family history bronchial asthma or any other 


Cooke & Veer (1916) showed positive history of 


atopy in 48% cases of bronchial asthma, as compared to 
7%' in control cases. In 1920, again, cases of atopy 
were reported by Mkinson in a- study on 400 asthmatic 


» 
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patients. In 1924# Spain and Cooke observed 58.4% cases 
with history of atopy, in patients of hay fever and 
asthma. Bruce (1958) observed that nearly 50% patients 
of asthma had family history of allergy. High incidence 
of atopy in cases of bronchial asthma was also reported 
by Johansson (1967), Spitz (1972) and others. 

*vackeman et al (1952) during a large survey 
concluded that atopy was associated with 82% asthmatic 
children. On the other hand Fife et al (1981) could 
not detect atopy in more than 20% of ersthmatic children 
studied. Arsdel et al (1959) observed that offsprings 
Of a single atopic parent had about 50% chances of being 
atopic and if both parents had atopy, the chances were 
even greater, 

BLQUl C0UKT3 IK BilChCHIAL ASTI-gi% : 

As shown in table VI none of tlie patients and 
control case had haemoglobin below 9 gir&i. All the patients 
and control cases had a total leucocyte count within the 
normal range (6000 to 11000/cmm) . However, mean eosino- 
phil count of 7% was seen in bronchial asthma as compared 
to control cases'. (2%) . 
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Acharya (1983) also reported eosinophilia of 
10-14/i in peripheral smear in his study on childhood 
asthma. Ghasanshani et al (1976) in 24 patients bronchial 
asthma found that total eosinophil count was significantly 
higher in asthmatics (441 + 384) than in healthy control 
cases (119 + 88) . 

rean erythrocyte sedimentation rate was also higher 
in cases of bronchial asthna (27.3 mm 1st hour) as 
compared to control cases . 

Absolute eosinophil count : 

Table VII shows eosinophilia (ASC 725Q4:;rnni) in : 

87 i 14 eases out of 16 cases) patients of bronchial 
astl'ima# as compared to normal absolute eosinophil count 
(£250/cinm) in control cases. In 43 .7% cases of bronchial 
asthma a high degree of eosinophilia (7500/cmm) was 
observed, in the present study. 

Bray and Smith (1931) found that eosinophilia is 
predomlnently associated with allergic disorder. In 1967 
Lowell found that 28 patients had elevated eosinophil 
counts C 7350/crmT!) . Further he noticed that eosinophilia 
was lacking in patients of bronchial asthma as a result 
of intercurrent Infections or as a result of using broncho- 
dilator drugs. 




Wakhlu and Sharma (1974) found eosinophilia in 
patients of bronchial asthma. Stickney and Heck 


Gupta et al (1975), Arshod (1981) observed 


arwal et al (1979) also reported 


lute eosinophil count (917.71 + 618.9) in cases 


of bronchial asthma 


reported by Acharya (1983) 


In present study a few cases of esthina (12.5%) 
had absolute 80 sinopenia(^C ^156/Gumm) . Lukza and Jone 
(1982) found eosinopenia (170/crnm) in acute cases of 
asthma end eosinophilia in stable and chronic asthma. 


s of bronchial asthma had family history 


ergy (atopy) mean C3 level pooled was appreciably 


control cases (1 .19Trg:./ml) .• The difference was apprieiable 
in mule asthmatic (0.95 mg/ml). Ho difference was found 


in C4 level between asthmatic and control cases (tabl®«VIII> 


Normal C4 level was previously demonstrated by 
many workers (Godfrey and Hawkealey 1975, Delaney 1976? 
and Hutchcroft 1978) as in present study. Moreover, most 
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other studies (Arroyave 1977, Srivastava 1982) C3 level 
was reported to he low as in the present study (0 »97 
mg/mi) • It has been suggested that low C3 level in 
acute asthma is the result of consuniption of complement 
component'! . 

Kay et al (1974) observed raised C4 level in cases 
of allergic asthma and low C4 level in nonallergic asth- 
ma, tic Cuses. Godfrey and Howkesley (1975) reported norro^l 
C4 level, in asthma as observed in the present study, 
hor'mal C3, C4 and CH^q levels have also been reported in 
16 asthmia patients with aspirin- idiosyncracy (Delaney 
et al 1976) , In contrast, Weemass et al (1977) reported 
slor.if icently depressed C4 and C3 psroactivator level in 
chil-'.:ror. suffering from asthma as compared to healthy 
controls. Sueven et al (1979), however, showed only 
insignificant decrease in C3 level and 3aur et al (1980) 
demonstrated high complement level during an immediate 
asthifidtic reaction. 

Srivastava et al (1982) demonstrated low C3 level 
in patients with perennial asthma and in those who had 
asthma of long duration. They suggested that the comple- 
ment system in these asthmatic was extremely sensit:ive 

, Even the minute concentration of allergens 



to allergens 
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in their enviroiunent could trigger the contplement 
system and herald the onset of disease* In the 
present study mean serum C3 level was almost the same 
in patients with perennial asthma, and those who had 
seasonal asthma* Moreover C3 level was the same, 

I'tfeather asthma was present for more than or less than 
that * 

Ig£> in normal children s 

Control group of this study comprised of 5 
children who did not have a family or personal history 
of allergy. All of them were free from intestinal 
parasitic infection and had normal eosinophil count. 

All of them showed igB level below 920 lU/ml as shown 
in table XIV . 

Table XIV show serum IgB level in normal subject 
as reported by various researchers, from India and other 
countries. Das Gupta {1974) reported mean IgD value of 
1025 lU/ml with a wide range of 40-8500 lU/ml while 
Grivas tava et al (1982) reported that normal subjected 
had serum IgB value below 760 lU/ml. In contrast# Khatua 
et al (1986) who estimated IgB in normal children from 
0-12 years reported a range of 0,6 lU/L to 18*5 lU/L* 
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Mean IgE as shown in table XIV is much higher 
in Indian than observed in European population. Johansson 
et al (1967) reported a mean IgS value of 330 mg/ml 
(range 105-1394 ng/ml) in the sera of Swedish blood 
donors and took a value of 700 ng/ml as the upper limit 
of normal. Mean IgE value in children was 160 ng/ml in 
yet another study (Johansson, 1968) . Juhih et al (1969), 
however, reported mean value of 248 ng/ml from the same 
place. Gleich (l970)from Myo clinic reported mean IgE 
level ox 193 ng/ml in normal subjects and 337 ng/ml in 
blood donors., taking 540 ng/ml as the upper limit of 
normal . ■ 

<5? study from Japan (Yamamoto et al 1975) reported 
similar values (300ng/inl) . But in the ethiopian children 
mean serum IgE concentration, 860 ng/ml and 4400 ng/ml in 
two groups asthma and allergic rhinitis was 6 and 3 times 
higher than that of normal Swedish children (160 ng/ml) 
as reported by Johansson (1969) • 

The figures in table XIV indicate that Indians 
tend to have higher level of IgE than Europeans. High 
concentration of serum IgE, probably reflects post parasitic 
infection (Saha 1975) . 



uohansson Sweden Sera ot 61 - 330 nQ/ml 700 ng/ail ialsed in 5 % 

blood ( 105 ~ 1394 j normal siabject 
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Saha (1975 ) on the basis of previous work by 
various other authors, considered IgE level of 7l000 
lU/ml to be abnormal for Indian population. Taking 
1000 lU/ml as the baseline, non of the control cases . 
in tho pr-jsent study had abnormally high sertam IgE 
value# 


Serum IgE value in bronchial asthma cases 
rt'inged from £920 lU/ml to 3860 lU/ml, in the present 
study. Eight out of sixteen cases had IgE value more 
than 920 lU/ml (2550--3860 lU/ml) . Thirteen out of 
sixteen children had seasonal bronchial asthma and an 
Ig- level of (^920 to 3860 lU/ml) . Three children who 


had pere 


mnlal bronchial asthma had IgE level of (2850 to 


2890 lU/ml) . Igh level in asthma in expected to be higher 
during the season of attack, in comparison to level before 


or ai 


^ ter that season (Berg et al 1969) • 


Berg et al (1969) showed raised IgE value in 2 
out of 4 cases of bronchial asthma (with seasonal symptom) 
as compared to control oases ^ ffowever , the upper limit ■ of 
normal Ig^ value observed in the present study (920 lU/ml 
or 2162 ng/ml) was much higher than that observed by Berg 
in his asthmatic cases (540 ng/ml) *. Higher serum IgE 
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value in broi^chial asthma cases have also been reported 
by several researchers from India and other countries 
(Table XV ) . 

Saha et al (1975) reported mean IgS value of 
3827 lU/ml in bronchial asthma. Table X show that fifty 
percent cases in the present study had IgE value more than 
920 lU/ml. 

Srivastava et al (1982) also reported higher 
serum IgE value (depending on age of onset, duration 
and periodicity of disease) above the control group. 

No differences was found with the duration or periodicity 
of disease. Almost similar result found in present 
study . 

Total serum IgE was also found to be significantly 
higher in all patient of bronchial asthma, in comparison 
to control (Khatua et al 1986). The actual value reported 
by the auther, were much lower (25-580 KU/L) than observed 
in the present study 920 - 3860/ lU ml) and in same 
other Indian studies (table KtV) . 

Johansson et al (1967) in one of the earliest 
studies of serum IgS le’'’'el in bronchial asthma, reported 
high IgE value in 63% cases of allergic asthma. 
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cases and in perennial asthma than in seasonal asthma 


as observed in the present study 


present study was not associated with eosinophilia or 
history of atopy. 


Table XIII show all sixteen case, 


asthma had decrease 


PEV is the single bes 


more than 200 Lt/min as compared to asthmatic patient 


of bronchial asthma# the 


normal control which is between 68-80'?» (Guyton 1991) 


tever# literature available, I had found that 


at tha time of attack. In present study peak expiratory 
flow was decreased in all cases of bronchial asthma at 
the time of attack. During treatment peak expiratory flow- 
increased in all cases. 
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SUMMARY ' AND C ONCLUS I ON 

The present work was carried out to study the 
serum complement C3 and C4 level# serum IgE level# 
Absolute eosinophil count and lung capacity by spiro- 
metry in bronchial asthma. 

The study was conducted in tlie allergic clinic# 
immunology and biochemistry laboratory# department of 
Paediatrics# K.L.B. Medical College# Jhansi over a 
period of 16 months from Nov.# 1991 to i'eb-#1993. 

The present study comprised of 21 children 
(4 yrs to 13 yrs of age), which included 16 children 
of bronchial asthma and 5 healthy control cases « 

Diagnosis was based on detailed histox-y# clinical 
examination and relevant investigation. Emphasis was 
given to frequency of attacks in a year, age of onset 
of disease# precipitating factors# higtory of worm 
infestation and family history of allergy/bronchial 
astlima. 

Haemoglobin# total leucocyte count# differential 
leucocyte count# erythrocyte sedimentation rate were 
done in all the cases. Absolute eosinophil count was 
calculated and stool examination was done for ova/cyst* 




Seriam complement C3# C4 and IgE were estimated 
in all the cases by single radial immuno-d if fusion 
technique. Five children who did not have a personal 
or family history of allergic disorder and were free 


920 10/ ml to 11,000 lU/ml 


The results of present study are summarized as 


follow; 


cases of bronchial asthma , In the 


it was observed that bronchial asthma 


lon in mai 


was c 


Ciixiar-er 


Blood count, 


and 


3lobin mor€ 


count within the normal range. In cases of bronchial 


asthma, mean eosinophil count was 1 % and ESR ranged 


between 5 to 56 mm in 1st hour with a mean of 27.3 ran 


in 1st hour 



Eosinophilia (ASC 7250/crein) was present in 


67.5% cases of bronchial asthma. None of the normal 


control cases had eosinophilia. Higher degree of 
eosinophilia (AEC 7500/cmm) was present 43.7% of 


parasitic infection. It was observed that highest 
degree of eosinophilia (mean eosinophil count ^ 535/ 
cmm) was present (5 cases) with more than five years 


lie an C3 level (0,97 mg/ml) was appreciably 
lower# especially in male (0.95 mg/ml) asthmatics 


children than that observed ip> the control group 
(1,19 mg/ml )Nttd if fere nee could be found in mean C4 level 


betv/een asthmatic (0.28 mg/ml) and normal control cases 


of complement C3 an^ 


(more than or less than 5 



IgS level in all the control cases was ^920 lU/ml 
with no history of atopy# intestinal parasitic infection 
and. eosinophilia. Serum IgE level was high ( 7^20 lU/ral) 
in 50?i> cases of bronchial asthma (8 out of 16 cases*). 


High level ranged from 2550 lU/ml to 3860 lU/ml. All 


children of bronchial asthma had history of atopy. None 


id not vary significantly with age. All the 


three cases of perennial bronchial asthma had raised 
IgS (7920 lU/ral) # But# among seasonal asthma cases 


No difference was noted serum IgS level on the basis of 


ion of asthma 


ociated with eosinophilia or history 


rcnchial asthma at the time of attack 
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APPENDIX 




WORKING PROFORMA 


A CLINICAL AND I^MUNOLOGICAL STUDY OF 
BRONCHIAL ASTHMA IN CHILDREN” 


Allergy Clinic# Immunology and 
Biochemical Laboratory, 
Department of Paediatrics, 
M.L.B, Medical College, Jbansi 


Place cf work 


MRD/OPD No. Code: SKIN/PAED 
Age/SeV2»0.B. 


Case No. 

Name 

Father's name : 

Address : 

Diagnosis : 

Occupation ; i'ather 
Total family income : Rs 
Per capita income : Rs 
Geniological History : 

Social - Res idence 

Vegetarian/Non vegetarian/Eggetarian 

Method of excreta disposal 

Immunization : ^ -2,2 

Polio 


Mother 

/month 

/month 


Measles 


1, Fever 

2. Cough 

3 • Breathlessness 

4. Wheezing 

5, Excessive cry 


II 



Irritability 
Abdoroinal colic 
Itching 
Loose motions 
Rashes t Dermatitis 
! Urticaria 


with blood 


(Fish# shellfish, nuts, pe 
food additive drugs etc.) 


■iverage Time Interval t Days 

: Hours 

to In jectants : (Drugs, transfused blood, therapeutic 

antisera, insect stings and bites, 
allergenic extracts etc.) 


Average Time Interval : Days 

: Hours 

I to contactants (Plant substances, drugs app] 

to the skin stinging nettle, 
animal saliva etc.) 

Yes/No 

Specific name ' 

Average Time Interval s Days 

j Hours 

(Pollen, dander ? molds etc.) 


Re 1 a ted to Inhalants 


Yes/Ko 

Specific name 

Average Time 'Interval i Days 

■ . ■ ■ . I -Hours 

ve/Precipitating Factors .* . Time; interval between 



Aquagenic 
Derniagraphisin 
Vibratory- 
Physical Exercise 
Emotional stimuli 


- Parasitic infection 
“ Viral infection 

Bacterial infection 

- Pungal infection 
Details of Present Illness 

1, Duration of symptoms 
per episode 

2, frequency per year 

3, Seasonal variation, if any 
(Dote : specify the season) 

History of Fast Illnes s 

Note I Specify only the duration 

- Measles 

- Pertusis 

- Chronic diarrhoea ■ 

- Worm infestation 
-» Others 




Asthma 

Rhinitis 


Koch's Yes/No 
Chronic Illness Yes/No 
Similar Illness Yes/Ko 


I (Asthma, urticaria, atopic dermatitis 
jRhinitis, history of angioedema, fev' 


IV 



Heart rate 
Re sp. rate 
Temperature 
Hydration 


Anaemia 

Cyanosis 

Cl\ibbing 


distribution 
, dcalp 


Trunk 


Neck 

Trunk 


Lowe 


Mature of legions 

(Groups papules# vasicles# oossing 
mention other features, erythma i 


V 





Blood pressure 

n»lfg 

Oedema 

YesAo 

Weight 

Kg 

Height/Length 

cm. 

Head circumference 

cm*, 



SYSTEMIC EXAMINATION 






f 


iii 


Reapiratory system 
Inspection 
Palpation 
Percussion 
Auscultation 
Cardiovascular system 
oigns of CIIB’ 

JVP 

Hepatomegaly- 
Basal crepts 
Abdomen ■ 

- Splean ■ - Tenderness 

- Liver - Lyrnphnode 

- Colon 

Central Kerv o un system 

IKViSTIQATICICS 

Blood ! T.L.C. /cu^-mro* 

D.L.C. p L %r L %» M %, B %. 

lib gm%# SSR mm in 1st hoiir 

Absolute eosinophil count 


RBC/Pus cells* 
MX test 

iBin 

Date/Nurober 


Urine : Alb-ui'nin 
Sugar 

Stool 3 Ova 
Cyst 

X«’rav Chest 
Report 
Date/R* No.- 




¥I 


IMMUNOLOGIC STUDY (Date of bleeding) 

1. Complement level i 

C3 level mg% 

C4 level mg% 

2. Iiramnoglobulins levels ; 

IgE ITJ/Ml 

Spirometry s 





MEATMEN! 
^ND DOSE 























